INTRODUCTION
============

Suicide is a major cause of mortality worldwide as well as an important public health problem.[@b1-cpn-13-308],[@b2-cpn-13-308] This is particularly evident in South Korea, where suicide is the fourth leading cause of death and the estimated suicide mortality is 29.1 per 100,000 people, which was the highest among the countries of the Organization for Economic Cooperation and Development (OECD) in 2012 (average rate, 12.1 per 100,000 people[@b3-cpn-13-308]).

The planning of a suicide is often considered to be part of the progression of suicidal ideation and the last stage prior to a suicide attempt.[@b4-cpn-13-308] Additionally, as one of the impending signs of suicide, the creation of a suicide plan prior to the actual act is considered to be an important marker of its occurrence.[@b5-cpn-13-308] The recognition of a suicide plan is important because the prevention of a suicide attempt requires different preventative strategies depending on whether such a plan is present.[@b6-cpn-13-308] Moreover, because the most serious suicide attempters (SAs) tend not to share their plan voluntarily,[@b6-cpn-13-308] it is important to recognize its risks and to screen for a plan. Because planned and impulsive SAs may be associated with different characteristics, a clarification of the particular factors associated with these populations would be helpful for the prevention of suicides.

Several studies have investigated the differences between planned SAs and impulsive SAs. Planned SAs are associated with higher levels of depression[@b6-cpn-13-308],[@b7-cpn-13-308] and greater lethality[@b8-cpn-13-308],[@b9-cpn-13-308] than impulsive SAs as well as with variables such as older age,[@b9-cpn-13-308] severe mental illness,[@b10-cpn-13-308] and an intense intent to die.[@b11-cpn-13-308] However, these findings are inconsistent among studies and require further examination. For exam ple, the male gender was once considered to correlate with planned suicide attempts[@b12-cpn-13-308] but a multi-site European study sponsored by the World Health Organization failed to demonstrate significant gender-related differences in the planning of attempts.[@b13-cpn-13-308] Similarly, the reported rates of planned suicidal acts vary from 22%[@b14-cpn-13-308] to 64%[@b15-cpn-13-308], which suggests that there is a marked heterogeneity in the reported findings.

As mentioned above, several controversies and discrepancies remain regarding the findings of studies investigating suicide attempts, which may be due, at least in part, to differences in the studied populations and research designs. In fact, many previous studies were community-based[@b15-cpn-13-308]--[@b17-cpn-13-308] and were conducted at a relatively late date after the suicidal action, which may have resulted in considerable recall bias. Additionally, because the data were primarily obtained via self-report, the denial and under-reporting of suicide attempts by the subjects may have also affected the results. Some studies conducted interviews with subjects who were admitted to the emergency department (ED) after attempting to commit suicide[@b7-cpn-13-308],[@b8-cpn-13-308] and these studies may minimize the recall bias by obtaining information soon after the attempt. However, the findings of these studies may be difficult to generalize due to small sample sizes[@b18-cpn-13-308] and the inclusion of special populations.[@b19-cpn-13-308] Furthermore, some of the studies conducted psychiatric evaluations at times relatively long after the index attempt and, thus, may not accurately represent the status of patients at the time of the actual suicide attempt.[@b20-cpn-13-308],[@b21-cpn-13-308]

Thus, the primary goals of the present study were to investigate the characteristics of planned SAs compared to impulsive SAs and to investigate the risk factors associated with planned SAs to determine information that would aid in the treatment and prevention of suicide. To accomplish this, the present study enrolled patients who visited our ED following a suicide attempt and who underwent psychiatric interviews and assessments performed by psychiatry residents within 48 hours of the attempt in order to minimize recall bias. Additionally, a comprehensive analysis of the risk factors related to suicide attempts was conducted using a sufficient sample size.

METHODS
=======

Participants
------------

The present study included patients who attempted suicide and then visited the EDs of Uijeongbu St. Mary's Hospital, Seoul St. Mary's Hospital, or St. Vincent's Hospital between December 2009 and December 2013. Patients were eligible if they were confirmed as a SA by the patient him/herself or if they denied attempting suicide but objective information from their guardians or rescuers confirmed that they had attempted suicide. A total of 1,006 participants agreed to be interviewed by a psychiatric resident in the ED.

The present study was approved by the institutional review boards of the Catholic University of Korea, Uijeongbu St. Mary's Hospital, Seoul St. Mary's Hospital, and St. Vincent's Hospital (IRB file No. XC12RIME0141).

Measures
--------

A comprehensive psychiatric interview and the Brief Emergency Room Suicide Risk Assessment (BESRA) were administered to all 1,006 participants. The BESRA was developed by our research team to aid in the rapid and accurate decision-making of clinicians in the ED by assessing a patient's risks of present suicide attempts and repeated suicide attempts.[@b22-cpn-13-308],[@b23-cpn-13-308] This measure assesses the demographic variables and clinical characteristics of the patient, the factors related with the presenting suicide behaviors, and various individual psychiatric resources (see Supplementary material attached to the electronic version of this paper[@b24-cpn-13-308]). Additionally, this tool assesses detailed information regarding the presenting suicide attempt including established suicide risk factors and the risk/rescue-rating scales, of which the reliability and validity have been confirmed.[@b25-cpn-13-308] The risk/rescue-rating scales consist of 10 items; five items assess risk factors and five items assess rescue factors.[@b26-cpn-13-308] A higher risk-rating score indicates that the patient's suicide attempt was more serious whereas a higher rescue-rating score indicates that the patient committed a less serious and more rescuable suicide attempt.

The suicide plan was judged using a systematic suicide interview performed by trained psychiatry residents. The presence of a will, preparation of method, and planning of the date of the attempt associated with the index attempt were regarded as indicators of a planned suicide attempt. Psychiatric diagnoses were made based on the criteria of the Diagnostic and Statistical Manual of Mental Disorders, 4th edition, text revision (DSM-IV-TR; American Psychiatric Association, 1994) following an intensive diagnostic interview that was performed by trained psychiatry residents. To ensure the reliability of the diagnoses and psychiatric evaluations, consensus meetings were conducted biweekly.

Statistical Analysis
--------------------

Of the initial 1,006 patients assessed for the present study, the data of 1,003 patients were analyzed following the exclusion of three patients due to missing data. The patients were divided into two groups, planned SAs and impulsive SAs, and *t*-tests and chi-squared analyses were performed to assess the study variables. *p*-values \<0.05 were considered to indicate statistical significance and the variables that were within this threshold were selected for inclusion in a multivariate logistic regression analysis (MLRA). The variables were entered into the MLRA using a backward stepwise method and all missing values were excluded from the analyses. All statistical analyses were conducted using Statistical Analysis System software package, version 9.2 (SAS Institute Inc., Cary, NC, USA).

RESULTS
=======

Comparisons of Psychiatric Diagnoses between the Planned and Impulsive SAs
--------------------------------------------------------------------------

A total of 133 participants (13.3%) had formulated a plan of suicide (planned SAs) and 870 participants (86.7%) attempted suicide impulsively (impulsive SAs) ([Table 1](#t1-cpn-13-308){ref-type="table"}). The most common psychiatric diagnosis in both groups was major depressive disorder (n=535, 47.1%) but the planned SAs were more frequently diagnosed with major depressive disorder than the impulsive SAs (*χ*^2^= 24.90, *p\<*0.001). Additionally, the prevalence rates of alcohol or other substance use disorders were significantly higher in the planned SA group (*χ*^2^=4.46, *p*=0.035) whereas adjustment disorder was more common in the impulsive SA group (*χ*^2^=24.02, *p\<*0.001).

Comparisons of the Demographic and Clinical Factors
---------------------------------------------------

The mean age of the planned SA group was significantly older than that of the impulsive SA group (50.6±18.6 vs. 42.6±17.8, respectively; *t*=4.79, *p\<*0.001) ([Table 2](#t2-cpn-13-308){ref-type="table"}) but there was no difference in the gender ratio. Divorced/separated or widowed patients were more common in the planned SA group than in the impulsive SA group (divorced or separated: 22 \[16.5%\] and 105 \[12.1%\], respectively; widowed: 21 \[15.8%\] and 79 \[9.1%\], respectively; *χ*^2^= 10.29, *p*=0.016). With respect to clinical characteristics, the planned SA group had significantly more comorbid medical illnesses and more severe depressive symptoms than the impulsive SA group (comorbid illness: *χ*^2^=10.20, *p*=0.001; severe depression: *χ*^2^=43.84, *p\<*0.001).

Comparisons of Factors Related to Presenting Suicide Behavior
-------------------------------------------------------------

The planned SA group had significantly more repetitive/severe/continuous suicidal ideation than the impulsive SA group (*χ*^2^=72.23, *p\<*0.001) as well as more agitation and feelings of hopelessness/helpless, and a greater hope to die than the impulsive SA group (agitation: *χ*^2^=12.04, *p*=0.001; hopelessness/helplessness: *χ*^2^=39.95, *p\<*0.001; hope to die: *χ*^2^=199.03, *p\<*0.001). Interpersonal stress/conflict was the most common precipitating stressor prior to a suicide attempt for both groups (n=626, 62.4%) but financial problems and physical illnesses were more frequent in the planned SA group (financial problems: *χ*^2^= 8.40, *p*=0.004; physical illnesses: *χ*^2^=21.44, *p\<*0.001) whereas interpersonal stress/conflict was more frequent in the impulsive SA group (*χ*^2^=25.00, *p\<*0.001).

The planned SA group had fewer lifetime suicide attempts than the impulsive SA group (1.4±0.8 and 1.7±1.3, respectively; *t*=2.59, *p*=0.010) and a higher medical severity score (3.3±1.1 and 2.9±1.1, respectively; *t*=4.10, *p\<*0.001); in addition, individuals in this group were more likely to attempt suicide in a riskier and less rescuable way (total risk score: 9.0±1.9 vs. 8.03±1.91, respectively; *t*=5.35, *p\<*0.001; total rescue score: 11.52±2.2 vs. 12.9±1.85, respectively; *t*=7.55, *p\<*0.001). Although the most common suicide method was a drug overdose in both groups (n=778, 77.6%), the planned SA group was more likely to choose carbon monoxide (CO) intoxication than the impulsive SA group (*χ*^2^=3.37, *p*=0.072) ([Table 3](#t3-cpn-13-308){ref-type="table"}).

Risk Factors Predicting Planned Suicide Attempts
------------------------------------------------

The MLRA revealed that the hope to die (odds ratio \[OR\], 7.29; 95% confidence interval \[CI\], 4.52--11.76), the presence of a will (OR, 4.42; 95% CI, 2.76--7.08), and the repetitive/intense/continuous nature of suicidal ideation (OR, 3.98; 95% CI, 2.29--6.91) significantly predicted planned suicide attempts. Additionally, a higher number of lifetime suicide attempts (OR, 0.63; 95% CI, 0.47--0.84) and higher total rescue rating scores (OR, 0.80; 95% CI, 0.72--0.90) served as factors against planned attempts ([Table 4](#t4-cpn-13-308){ref-type="table"}).

DISCUSSION
==========

The present study aimed to investigate the characteristics associated with planned SAs relative to impulsive SAs and to examine the factors that would predict a planned suicide attempt. In agreement with previous findings, [@b7-cpn-13-308]--[@b10-cpn-13-308] planned SAs were older than impulsive SAs and exhibited more serious clinical profiles such as more severe depression, self-blaming tendencies, and hopelessness. Planned SAs had a high risk of completed suicide that was similar to the risks of more severe medical consequences and choosing more lethal suicide methods than impulsive SAs. Furthermore, the logistic regression analysis showed that the risk factors that predicted a planned suicide attempt included intent (hope) to die, presence of a will, and suicidal ideation of a repetitive/intense/continuous nature.

To the best of our knowledge, the present study is the largest that compared the differences between planned and impulsive SAs who visited an ED after attempting suicide. The large amount of data that was obtained allowed for the analysis of newly identified factors that were related to planned suicidal behaviors. Additionally, the evaluation of patients who were recruited immediately after attempting suicide in an ED resulted in the minimization of the possibility of denial, under-reporting, or recall bias, and allowed for reliable psychiatric diagnoses and medical evaluations by trained psychiatric doctors.

Although the present study found that the prevalence of impulsive SAs was much higher than that of planned SAs, which corresponds to the findings of previous studies,[@b19-cpn-13-308],[@b27-cpn-13-308]--[@b29-cpn-13-308] other studies have reported opposite results.[@b11-cpn-13-308],[@b15-cpn-13-308],[@b30-cpn-13-308] However, these discrepancies may have been due to the methods of obtaining information regarding suicide plans. Community population-based studies often report a high frequency of planned suicide attempts,[@b15-cpn-13-308],[@b30-cpn-13-308] which is likely because these studies assess the presence of suicidal plans and attempts separately from the point of interview. Thus, it may be possible that the suicide plan was not made proximal to the attempt.[@b18-cpn-13-308] In the present study, the planning of the index attempt could be obtained in a relevant manner by obtaining information from the patients who immediately visit the ED after a suicide attempt.

The planned SA group was more likely to be diagnosed with major depressive disorder than the impulsive SA group, which is consistent with the findings of previous studies.[@b7-cpn-13-308],[@b31-cpn-13-308],[@b32-cpn-13-308] However, there were no significant differences in the prevalence of bipolar depression, which is quite different from the findings of a previous study that revealed the relative risk of bipolar disorder to be 3.5 times higher in unplanned (impulsive) SAs than in planned SAs.[@b15-cpn-13-308] Additionally, contrary to the findings of previous studies,[@b30-cpn-13-308],[@b33-cpn-13-308] the present study showed that planned SAs were more likely to have alcohol or other substance use disorders than impulsive SAs. Although there are several explanations for these discrepancies, including the utilization of different populations, diagnostic methods, and cultural factors, further studies are necessary to clarify these differences. In the present study, the presence of an adjustment disorder was more frequent in impulsive SAs than in planned SAs. Because impulsive SAs often experience stressful events prior to a suicide attempt[@b10-cpn-13-308],[@b34-cpn-13-308] and because adjustment disorder can be defined as the experience of emotional and behavioral problems in response to identifiable stressors,[@b35-cpn-13-308] the present findings are plausible.

Consistent with the findings of previous studies,[@b9-cpn-13-308] planned SAs were older than impulsive SAs and tended to be divorced, separated, or widowed. However, there are limited prior data regarding marital status in planned SAs and several studies have failed to find significant differences between planned and impulsive SAs.[@b15-cpn-13-308],[@b31-cpn-13-308] With respect to clinical factors, the present study found that there was a higher comorbidity of medical issues in planned SAs. A previous study from our research group showed that medical illnesses were the most common reason for suicide in elderly SAs, exhibiting a higher level of lethality,[@b23-cpn-13-308] which may be in line with the present findings.

It is noteworthy that the planned SAs in the present study had more financial problems and physical illnesses than the impulsive SAs, because these stressors are related to successful suicide.[@b36-cpn-13-308] The higher tendency for choosing CO intoxication in the planned SA group was also indicative of their increased risk for a completed suicide because this method is highly lethal.[@b37-cpn-13-308] Previous studies have shown that there is a higher lethality in planned suicide groups[@b8-cpn-13-308],[@b38-cpn-13-308] and, thus, it is important to identify the predictors of individuals who are vulnerable for planned suicide attempts in order to prevent these actions.

Agitation, hopelessness, helplessness, and self-blaming tendencies were more frequently identified in planned SAs than in impulsive SAs in the present study. Therefore, the intent of planned SAs was more likely to reflect a hope for death rather than a change in their circumstances. Based on these results, the intent to die was a significant predictor for planned suicide attempts as well as for other factors such as the presence of will and a higher severity of suicidal ideation. Because a risk-recognition strategy has been proposed as an effective method for preventing planned suicide attempts,[@b39-cpn-13-308] the predicting factors identified in the present and previous studies may be useful.

However, the present study also indicated that recognizing risks may not be that simple because planned SAs were active participants in the suicidal process and showed a tendency to not signal for rescue. Moreover, consistent with previous studies,[@b8-cpn-13-308],[@b40-cpn-13-308] planned SAs in the present study had a fewer number of lifetime suicide attempts compared to the impulsive SA group, and a previous study has shown that the suicidal behavior of planned SAs tends to progress rapidly from ideation to attempt.[@b15-cpn-13-308] These findings suggest that the close observation of these individuals and the early recognition of risk factors are important because early interventions could result in a better chance of preventing serious suicide attempts. Thus, primary caregivers, including primary physicians or family members, play an important role in preventive strategies and should be trained as gatekeepers.

In the present study, impulsive SAs were more likely to hope for change and to suffer from interpersonal conflicts. Despite the fact that impulsive SAs had a low intent for death and lethality, repetitive suicidal behaviors in this population may be another serious problem. Considering the nature of intent, which has been reported as reflecting tension-reducing or -escaping strategies in this group,[@b40-cpn-13-308],[@b41-cpn-13-308] the provision of interpersonal coping strategies and other suicide prevention techniques will be important.

The present study has several limitations that must be mentioned. First, subjects were not included if they were not able to participate in the psychiatric interviews due to serious medical conditions or did not have an accompanying informant. This may have resulted in a selection bias due to the underrepresentation of more lethal attempters with poor familial and/or social support. Second, because the psychiatric interviews and evaluations were conducted in a busy emergency room when the patients were in an unstable condition immediately after attempting suicide, the presence of psychological disturbances may have been over-represented. Finally, Axis II diagnoses were not included, which is important because patients with borderline personality disorder may have higher impulsivity that could significantly contribute to impulsive suicide attempts. The Axis II diagnoses were not included in the present study because a brief interview in the ED with few subjects may result in misdiagnoses and biases. Nonetheless, the present findings may shed more light on the understanding of suicidal behavior because the present study included a large sample size and the data was obtained in the ED by trained psychiatric doctors immediately after the suicide attempt.

In conclusion, the present study demonstrated that planned SAs were older and more likely to be divorced, separated, or widowed. Additionally, this group had more severe clinical profiles in terms of precipitating stressors than did the impulsive SA group.

###### 

The comparison of psychiatric diagnoses between planned and impulsive suicide attempters

  Psychiatric diagnosis                        Planned attempters (n=133)   Impulsive attempters (n=870)   Statistics (chi-square)   *p* value
  -------------------------------------------- ---------------------------- ------------------------------ ------------------------- -----------
  Major depressive disorder                                                                                                          \<0.001
   Present                                     99 (66.0)                    436 (44.2)                     24.90                     
   Absent                                      51 (34.0)                    551 (55.8)                                               
  Bipolar depression                                                                                                                 0.402
   Present                                     2 (1.3)                      24 (2.4)                       0.71                      
   Absent                                      148 (98.7)                   963 (97.6)                                               
  Schizophrenia and other psychotic disorder                                                                                         0.145
   Present                                     8 (5.3)                      30 (3.0)                       2.12                      
   Absent                                      142 (94.7)                   957 (97.0)                                               
  Adjustment disorder                                                                                                                \<0.001
   Present                                     1 (0.7)                      157 (15.9)                     24.02                     
   Absent                                      149 (99.3)                   830 (84.1)                                               
  Anxiety disorder                                                                                                                   0.859
   Present                                     1 (0.7)                      12 (1.2)                       0.03                      
   Absent                                      149 (99.3)                   975 (98.8)                                               
  Alcohol and other substance use disorder                                                                                           0.035
   Present                                     14 (9.3)                     50 (5.1)                       4.46                      
   Absent                                      136 (90.7)                   937 (94.9)                                               

Values are presented as number (%).

Total numbers of diagnoses for each group does not sum up to numbers of patients, because multiple diagnoses were allowed.

###### 

The difference of demographic and clinical factors between impulsive and planned attempters

  Variable                    Planned attempters (n=133)   Impulsive attempters (n=870)   Statistics (t or chi-square)   *p* value
  --------------------------- ---------------------------- ------------------------------ ------------------------------ -----------
  Demographic data                                                                        4.79                           \<0.001
   Age (yr)                   50.6±18.6                    42.6±17.8                                                     
  Marital status                                                                          10.29                          0.016
   Married                    65 (48.9)                    450 (51.7)                                                    
   Single                     25 (18.8)                    236 (27.1)                                                    
   Widowed                    21 (15.8)                    79 (9.1)                                                      
   Divorced or separated      22 (16.5)                    105 (12.1)                                                    
  Clinical psychiatric data                                                                                              
   Comorbid medical illness                                                               10.20                          0.001
    Present                   56 (42.1)                    247 (28.5)                                                    
    Absent                    77 (57.9)                    621 (71.5)                                                    
   Severity of depression                                                                 43.84                          \<0.001
    Mild                      2 (1.5)                      113 (13.0)                                                    
    Moderate                  32 (24.1)                    368 (42.3)                                                    
    Severe                    99 (74.4)                    389 (44.7)                                                    

Values are presented as mean±standard deviation or number (%).

###### 

The comparison of factors related with the presenting suicide behaviour between planned and impassive suicide attempts

  Variable                                                                          Planned attempters (n=133)   Impulsive attempters (n=870)   Statistics (t or chi-square)   *p* value
  --------------------------------------------------------------------------------- ---------------------------- ------------------------------ ------------------------------ -----------
  Nature of suicide idea                                                                                                                        72.23                          \<0.001
   Frequent/severe/continuous                                                       111 (83.5)                   370 (42.5)                                                    
   Rare/mild/transient                                                              22 (16.5)                    499 (57.4)                                                    
  Agitation                                                                                                                                     12.04                          0.001
   Present                                                                          73 (55.3)                    341 (39.3)                                                    
   Absent                                                                           57 (43.2)                    508 (58.6)                                                    
  Hopeless/helpless                                                                                                                             39.95                          \<0.001
   Present                                                                          122 (92.4)                   560 (64.6)                                                    
   Absent                                                                           9 (6.8)                      291 (33.6)                                                    
  Will                                                                                                                                          89.77                          \<0.001
   Present                                                                          67 (51.5)                    133 (15.6)                                                    
   Absent                                                                           63 (48.5)                    719 (84.4)                                                    
  Suicide for what                                                                                                                              199.03                         \<0.001
   Hope to die                                                                      98 (74.8)                    148 (17.1)                                                    
   Hope to change                                                                   33 (25.2)                    702 (81.3)                                                    
  Medical severity                                                                  3.29±1.1                     2.89±1.1                       4.10                           \<0.001
  Total risk score                                                                  9.0±1.9                      8.03±1.91                      5.35                           \<0.001
  Total rescue score                                                                11.52±2.2                    12.9±1.85                      7.55                           \<0.001
  Precipitating events                                                                                                                                                         
   Interpersonal conflict/stress                                                                                                                25.0                           \<0.001
    Present                                                                         57 (42.9)                    569 (65.4)                                                    
    Absent                                                                          76 (57.1)                    301 (34.6)                                                    
   Financial problems                                                                                                                           8.40                           0.004
    Present                                                                         36 (27.1)                    146 (16.8)                                                    
    Absent                                                                          97 (72.9)                    724 (83.2)                                                    
   Physical illnesses                                                                                                                           21.44                          \<0.001
    Present                                                                         33 (24.8)                    92 (10.6)                                                     
    Absent                                                                          100 (75.2)                   778 (89.4)                                                    
  Method chosen in current suicide attempt                                                                                                                                     
   Drug overdose or chemical[\*](#tfn5-cpn-13-308){ref-type="table-fn"} ingestion   103 (77.4)                   675 (77.6)                     0.00                           0.524
   Cut                                                                              18 (13.5)                    115 (13.2)                     0.01                           0.505
   Jump                                                                             2 (1.5)                      16 (1.8)                       0.07                           0.565
   Hanging                                                                          3 (2.3)                      38 (4.4)                       1.31                           0.183
   Traffic                                                                          1 (0.8)                      2 (0.2)                        1.05                           0.348
   Carbon monoxide intoxication                                                     6 (4.5)                      17 (2.0)                       3.37                           0.072
   Others                                                                           7 (5.3)                      35 (3.5)                       0.44                           0.318
  Numbers of lifetime suicide attempts                                              1.4±0.8                      1.7±1.3                        2.59                           0.010

Values are presented as mean±standard deviation or number (%).

Include herbicide, pesticide, detergent, oil, acid, alkali and other non-edible chemicals.

###### 

Risk factors predicting planned suicide attempts

  Variable                                       B       Exp (B)   95% CI for Exp (B)   *p* value   
  ---------------------------------------------- ------- --------- -------------------- ----------- ---------
  Suicide for what (hope to die)                 1.99    7.29      4.52                 11.76       \<0.001
  Presence of will                               1.49    4.42      2.76                 7.08        \<0.001
  Suicide idea (repetitive/intense/continuous)   1.38    3.98      2.29                 6.91        \<0.001
  Numbers of lifetime suicide attempts           −0.46   0.63      0.47                 0.84        0.001
  Total scores of rescue rating                  −0.22   0.80      0.72                 0.90        \<0.001

95% CI, 95% confidence interval.
